Caffeine-loaded niosomes: characterization and in vitro release studies.
We prepared different neutral and positively charged niosomal formulations containing sorbitan esters for entrapment of caffeine. Drug entrapment reduced following the incorporation of positively charged molecule. Furthermore, the span 60-containing niosomes showed the highest drug encapsulation efficiency due to solid-state nature of this surfactant's bilayers. There was a regular relationship between lipophilicity (HLB values) of surfactants and mean particle sizes; increasing the HLB value resulted in larger niosomes. By means of diffusion experiments with Franz diffusion cells, the effects of different vesicular components and that of the positive charge on the release of caffeine from various vesicle formulations were studied. Obtained results indicate that a combined erosion-diffusion mechanism regulates the permeation of caffeine through cellulose acetate membranes. High encapsulation efficiency, appropriate size distribution, and good vesicular stability, especially in solid state niosomes, make this type of vesicular systems a good alternative to liposomes for topical delivery of caffeine.